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(54) INFORMATION MEDIUM AND INFORMATION RECORDING/REPRODUCTION APPARATUS 



(57) The information medium of the present inven- 
tion is provided with a lead-in region and a data region 
in which information signals can be recorded, wherein 
the lead-in region has a recordable portion in which in- 
formation signals can be recorded. An identifier I-, spec- 
ifying a recording speed that can be adopted when re- 
cording information signals to the data region is provid- 
ed in the recordable portion of the lead-in region, in- 
creasing the precision with which the recording speed 
is specified. 
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Description 

Technical Field 

[0001] ' The present invention relates to information 
media provided with a data region capable of recording 
desired information signals, and information recording 
and reproducing devices for recording and reproducing 
desired information to and from such information media. 

Background Art 

[0002] CD-ROM and DVD-ROM read-only disc- 
shaped media, and CD-R, CD-RW, DVD-R, DVD-RW, 
and DVD-RAM recordable disc-shaped media, as stor- 
age media for personal computers, and devices for re- 
cording, recording and reproducing, or recording, eras- 
ing, and reproducing these disc-shaped media have be- 
come widespread. 

[0003] There has been a shift in interest from read- 
only disc-shaped media, which are designed to handle 
only pre-recorded data, to recordable disc-shaped me- 
dia that allow users to input and save data. In particular, 
in order to store image data, in recent years much en- 
ergy has been poured into developing recordable discs 
capable of holding large volumes of data. For example, 
DVD-R, DVD-RW, and DVD-RAM discs (these three are 
hereinafter referred to as "recordable discs"), which 
have much larger storage capacities than CD-R or 
CD-RW discs, have been developed and becoming 
more popular. 

[0004] On the other hand, it is desirable that recording 
speeds are increased in order to record large volumes 
of information signals to large capacity recordable discs. 
High-speed recording technologies have begun to be 
developed for devices for recording and reproducing, or 
recording, erasing, and reproducing, recordable discs 
(hereinafter, these are referred to as recording devices). 
[0005] Recording devices must be compatible with a 
plurality of types of recordable discs with different re- 
cording capacities. Recording devices also must be able 
to handle a plurality of different recording speeds. With 
a recording device for DVD-RAM discs, for example, at 
present recording can be carried out at two recording 
speeds, normal speed and double speed. Thus, in con- 
ventional DVD-RAM discs, as shown in FIG. 15, identi- 
fiers indicating that recording at double speed is possi- 
ble are recorded as non-rewritable pits to a pit portion 
provided in the lead-in region of the disc substrate. Also, 
conventional DVD-RAM recording devices were config- 
ured so that when a new DVD-RAM disc was placed in 
the device, the device would read information written in 
the pit portion to ascertain the recording speed of that 
disc and carry out recording at the recording speed that 
was ascertained. 

[0006] However, high-speed recording continues to 
be a high priority for recording devices, and convention- 
ally there has been a clear demand for recording speeds 



of at least triple speed (hereinafter, referred to as "high 
speed" in this specification). For example, with record- 
able discs compatible with low speeds such as double 
speed, for example, as mentioned above, the informa- 
5 tion on the compatible recording speeds was recorded 
as pits in the pit portion of the lead-in region of the disc, 
allowing the recording speed to be controlled. However, 
the following problems occurred when using recordable 
discs capable of not only the normal recording speed 

10 but also high recording speeds of triple and quadruple 
speed, for example, in addition to double speed. 
[0007] That is, different recording speeds result in 
changes in specific and very important recording condi- 
tions of recordable discs, such as the intensity of the 

15 light beam that is irradiated onto the information layer 
when a user records desired data and the mode of pulse 
modulation. Consequently, in the case of a recordable 
disc that can be recorded at a plurality of different high 
speeds, when the above conventional technology is 

20 adapted without modification, information on the plural- 
ity of recording conditions corresponding to the record- 
ing speeds must be recorded as pits in the lead-in region 
in addition to the identifiers indicating which recording 
speeds can be handled. 

25 [0008] However, with conventional recording devices 
performing recording control simply by detecting only 
the pit portion there was a risk that factors such as in- 
correct detection of the pit portion, for example, would 
result in insufficient reliability with respect to appropriate 

30 recording. Consequently, to ensure recording reliability, 
it is necessary to record identifiers and information on 
the recording conditions twice or three times in the lead- 
in region. 

[0009] There are also the following problems with re- 
35 spect to the manufacture of recordable discs. That is, 
the pit portion of the lead-in region was formed in a non- 
rewritable format on the disc substrate using a stamper 
having a surface configuration that corresponds to prts. 
Thus, conventionally it was necessary to prepare a ded- 
icated stamper for each disc capable of adapting to dif- 
ferent recording speeds. Accordingly, the following 
problem is conceivable. To take an example, if discs ca- 
pable of recording at high speeds of quadruple speed 
or more are mainstream, then a sudden increase in de- 
mand for recordable discs designed for triple speed or 
less would mean that the substrates for recordabiediscs 
that can be recorded at high recording speeds of quad- 
ruple speed or more could not be used as the substrates 
for recordable discs designed for triple speed or less. 
This is because the identifiers that are recorded in the 
pit portion of substrates for recording discs designed for 
quadruple speed or more as non-rewritable pits are dif- 
ferent from the identifiers for recordable discs that are 
triple speed or less. Consequently, in such a case, it 
would be necessary to remanufacture a stamper for 
forming non- rewritable identifiers for triple -speed or less 
in the pit portion and to manufacture disc -substrates us- 
ing this stamper. Therefore, the inability to quickly re- 
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spond to changes in the demand for discs is a foresee- 
able problem. 

,[0010] In the case of phase-change recordable discs 
such as DVD-RAM discs, at a minimum the data region 
is phase-changed to an erased state (ordinarily this is s 
done through crystallisation, and thus will be referred to 
as initializingcrystallization, crystallization, initialization, 
or initializing, for example) so that in general users can 
record desired information. Then, information indicating 
which recording operation to use with respect to the disc to 
and information on the recording devices capable of re- 
cording to the disc, for example, are recorded in the re- 
cordable portion of the lead-in region and the disc is 
shipped. 

[0011] With phase-change recordable discs as well, 15 
conventionally the identifiers specifying compatible re- 
cording speeds were recorded in the pit portion of the 
lead-in region. However, there are instances in which 
even though identifiers indicating that the disc can be 
recorded at quadruple speed or more, for example, are 20 
formed in the pit potion of the lead-in region of the sub- 
strate, some problem in the process for forming the in- 
formation layer on the substrate results in the disc being 
found to be incompatible with quadruple speed prior to 
shipping. In such instances, even though the disc can 25 
be recorded at triple speed or less without problems, the 
recordable disc that has been produced is discarded, 
and this wastes resources and/or energy. 
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[0012] It is an object of the present invention to pro- 
vide an information medium that solves the current prob- 
lems discussed above and an information recording and 
reproducing device for recording and reproducing the 35 
information medium. 

[0013] To achieve the above object, an information 
medium according to the present invention is provided 
with a lead-in region and a data region in which infor- 
mation signals can be recorded, wherein the lead-in re- 40 
gion has a recordable portion in which information sig- 
nals can be recorded, and wherein an identifier specify- 
ing a recording speed with respect to the data region is 
provided in the recordable portion of the lead-in region. 

45 

Brief Description of Drawings 



[0014] 



FIG. 1 is a diagram describing a configuration of an 50 
information medium according to a first embodi- 
ment of the present invention. 
FIG. 2 is a diagram describing the main compo- 
nents of an example of the configuration of the in- 
formation recording and reproducing device of the 55 
present invention. 

FIG. 3 is a flowchart showing an example of the op- 
eration of the information recording and reproduc- 



ing device of the present invention. 
FIG. 4 is a diagram describing a configuration of the 
information medium according to a second embod- 
iment of the present invention. 
FIG. 5 is a flowchart showing an example of the op- 
eration of the information recording and reproduc- 
ing device of the present invention. 
FIG . 6 is a diagram describing another configuration 
of the information medium according to the second 
embodiment of the present invention. 
FIG . 7 is a diagram describing yet another configu- 
ration of the information medium according to the 
second embodiment of the present invention. 
FIG. 8 is a diagram describing a configuration of the 
information medium according to a third embodi- 
ment of the present invention. 
FIG. 9 is a diagram describing another configuration 
of the information medium according to the third 
embodiment of the present invention. 
FIG. 10 is a diagram describing a configuration of 
the information medium according to a fourth em- 
bodiment of the present invention. 
FIG. 11 is a diagram describing another configura- 
tion of the information medium according to the 
fourth embodiment of the present invention. 
FIG. 12 is a diagram describing yet another config- 
uration of the information medium according to the 
fourth embodiment of the present invention. 
FIG. 13 is a diagram describing yet another-config- 
uration of the information medium according to the 
fourth embodiment of the present invention. 
FIG. 14 is a diagram describing an example of iden- 
tifiers that can be adopted in the present invention. 
FIG. 15 is a diagram describing the configuration of 
a conventional information recording medium. 

Best Mode for Carrying Out the Invention 

[0015] The information medium of the present inven- 
tion, as described above, is provided with a lead-in re- 
gion and a data region in which an information -signal 
can be recorded, in which the lead-in region has a re- 
cordable portion in which information signals can be re- 
corded, and in which an identifier specifying a recording 
speed with respect to the data region is provided in the 
recordable portion of the lead-in region. The identifier 
provided in the recordable portion of the teadrin region 
of the information medium of the present invention-can 
be an identifier that directly specifies a recording speed 
per se, as well as an identifier that indirectly specif ies a 
recording speed in correspondence with other informa- 
tion specified in another area of the information medium 
or in a memory or the like of the information recording 
and reproducing device, for example. A-conceivableex- 
ample of the latter is an information medium provided 
with a pit portion in the lead-in region, in which an iden- 
tifier specifying a recording speed with respect to the 
data region of the information medium is provided in the 
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pit' portion and an identifier corresponding to the identi- 
fier of the pit portion (for example, an identifier that in- 
dicates whether the identifier of the pit portion is valid or 
, invalid),is provided in the recordable portion of the lead- 
in region. 

[0016] According to the present invention, since an 
identifier is recorded in the recordable portion of the 
lead-in region, a recording speed that can be adopted 
for the information medium can be specified more ac- 
curately than with conventional information media, in 
which identifiers were recorded in a non-rewritable pit 
portion. Consequently, the precision with which the re- 
cording speed of the information medium is recognized 
can be increased and the reliability of information sig- 
nals recorded to the data region also can be increased. 
[0017] Also, with respect to the information medium 
of the present invention, it is preferable that the identifier 
recorded in the recordable portion of the lead-in region 
specifies a maximum speed that can be adopted as the 
recording speed with respect to the data region. This is 
because it is not necessary to increase the number of 
identifiers of the lead-in region even if the number of re- 
cording speeds with which a single information medium 
is compatible increases. 

[0018] In the information medium of the present in- 
vention, it is preferable that the lead-in region further in- 
cludes a pit portion in which non-rewritable pits are 
formed, and that an identifier specifying a recording 
speed with respect to the data region is also formed in 
the pit portion as pits. With this configuration, identifiers 
specifying the recording speed are provided in both the 
recordable portion and the pit portion of the lead-in re- 
gion, and thus with a device for carrying out recording 
with respect to this information medium, the recording 
speed can be detected in duplicate when information 
signals are recorded. Accordingly, an information medi- 
um in which information is recorded to the data region 
with increased reliability can be achieved. 
[001 9] In this information medium, the relationship be- 
tween the recording speeds specified by the identifiers 
recorded in the pit portion and the recordable portion of 
the lead-in region can be any of the following conditions 
d)to(5). 

(1) The identifier recorded in the recordable portion 
of the lead-in region and the identifier recorded in 
the pit portion specify the same recording speed. 

(2) The identifier recorded in the recordable portion 
of the lead-in region and the identifier recorded in 
the pit portion specify different recording speeds. 

(3) The identifier recorded in the pit portion specifies 
a plurality of different recording speeds, and the 
identifier recorded in the recordable portion of the 
lead-in region specifies at least one of the plurality 
of different recording speeds. 

(4) The identifier recorded in the pit portion specifies 
a plurality of different recording speeds, and the 
identifier recorded in the recordable portion of the 



lead-in region specifies a recording speed that is dif- 
ferent from the plurality of different recording 
speeds. 

(5) The identifier recorded in the pit portion specifies 
a plurality of different recording speeds, and the re- 
cording speed specified by the identifier of the lead- 
in region is equal to or less than the fastest record- 
ing speed that is specified by the identifier of the pit 
portion. 

[0020] With the configuration of (1) described above, 
identifiers specifying the same recording speed are re- 
corded in the recordable portion of the lead-in region 
and in the pit portion, increasing the precision with which 
the recording speed is recognized. 
[0021 ] With the configuration of (2) described above, 
identifiers specifying different recording speeds are re- 
corded in the recordable portion of the lead-in region 
and in the pit portion, and thus appropriately selecting 
which recording speed to use in the device for carrying 
out recording using this recording medium increases the 
versatility of the information medium. 
[0022] With the configuration of (3) described above, 
for example, of the plurality of different recording speeds 
specified by the identifiers recorded in the pit portion, it 
is possible to specify a recording speed that can be 
adopted by individual information media by the identifier 
of the recordable portion of the lead-in region. Accord- 
ingly, the same stamper for stamping the pits of the pit 
portion to a substrate can be shared by information me- 
dia, for example, improving the yield of the information 
media. 

[0023] With the configuration of (4) described above, 
different recording speeds can be specified in the re- 
cordable portion of the lead-in region and the pit portion, 
increasing the degree of freedom with which the record- 
ing speed is specified. 

[0024] With the configuration of (5) described above, 
it is possible to guarantee a recording speed that can 
be adopted by the information medium by the identifier 
of the lead-in region. 

[0025] It is also possible for the information medium 
of the present invention to have a lead-in region provid- 
ed with a recordable portion (first recordable portion) 
and a non-rewritable pit portion, and a data region pro- 
vided with a second recordable portion in which-can be 
recorded an information signal, wherein a first identifier 
in which information specifying a speed with which to 
record to the second recordable portion is recorded as 
pits is provided in the pit portion, and an identifier -cor- 
responding to the first identifier is provided in the first 
recordable portion. A conceivable embodiment of this is 
a configuration in which a recording speed is specified 
directly by the first identifier, and an identifier that indi- 
cates whether the first identifier is valid or invalid, for 
example, is provided in the first recordable portion as 
the identifier -corresponding to the first identifier. 
[0026] In the information medium of the present in- 
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vention, it is preferable that recording conditions corre- 
sponding to a recording speed specified by the identifier 
, are recorded and correlated to that identifier. Recording 
conditions for example are the various conditions that 
relate to recording information to the data region, and 
include the light intensity when recording and the pulse 
modulation mode. This configuration allows multiple re- 
cording conditions, which are recorded as pits in the 
control region provided in the pit portion of the lead-in 
region, to be confirmed as well, increasing the reliability 
with which information signals are recorded to the data 
region. 

[0027] In the information medium according to the 
present invention, it is preferable that the identifier of the 
recordable portion of the lead-in region is recorded in a 
region describing a medium state (also referred to as a 
disc identification zone) included in the recordable por- 
tion. Accordingly, information on the recording speed is 
provided in addition to information on the information 
medium itself and the usage record of devices for car- 
rying out recording with respect to the information me- 
dium, increasing the search speed when recording with 
a recording and reproducing device, and accordingly in- 
creasing the reliability with which the recording speed is 
detected as well. 

[0028] It is preferable that the information medium ac- 
cording to the present invention further is provided with 
a lead-out region, wherein an identifier that specifies a 
speed for recording to the data region is recorded in the 
lead-out region as well. Since the lead-out region is ac- 
cessed less frequently than the lead-in region, there is 
the advantage that identifiers recorded in the lead-out 
region experience little signal deterioration. 
[0029] Moreover, to achieve the foregoing object, an 
information recording and reproducing device according 
to the present invention is provided with an optical pick- 
up for irradiating a light onto an information medium to 
record and reproduce information signals to and from 
an information layer of the information medium, a sup- 
port portion for rotatably supporting the information me- 
dium, a motor for rotating the information medium sup- 
ported by the support portion, a rotation control portion 
for controlling rotation of the motor, and a signal 
processing portion for processing information signals 
that are reproduced from the information medium by the 
optical pickup, wherein when an information medium of 
the present invention is supported by the support portion 
and the signal processing portion confirms the presence 
of the identifier from the information signal reproduced 
by the optical pickup from the recordable portion of the 
lead-in region of the information medium, the rotation 
control portion controls the motor in correspondence 
with the recording speed specified by the identifier. 
[0030] With this information recording and reproduc- 
ing device, the number of rotations of the motor for ro- 
tatively driving the information medium of the present 
invention is controlled based on the recording speed 
specified by the identifier provided in the recordable por- 



tion of the lead-in region of the information medium, thus 
allowing an appropriate recording speed when record- 
ing information signals to the data region to be achieved 
and allowing the reliability of the information recorded 

5 to the data region to be increased. 

[0031] If the information medium has the above-de- 
scribed configuration in addition to a pit portion being 
provided, then with respect to the information recording 
and reproducing device of the present invention it is 

10 preferable that this information medium is supported by 
the support portion, the optical pickup reproduces infor- 
mation signals from the recordable portion of the lead- 
in region and the pit portion of the information medium, 
and the signal processing portion ascertains whether 

15 the identifier can be confirmed in the information signal 
from the recordable portion and the information signal 
from the pit portion. 

[0032] This information recording and reproducing 
device confirms the presence of identifiers specifying a 

20 recording speed in both the recordable portion of the 
lead-in region and the pit portion of the information me- 
dium. Consequently, the degree of freedom in selecting 
the recording speed is increased, and for example there 
is the added effect that a user can choose freely the 

25 quality control of information signals after they have 
been recorded to the data region, for example. 
[0033] With the above-described information record- 
ing and reproducing device, it is preferable that if the 
signal processing portion recognizes only one identifier 

30 from the information signal reproduced by the optical 
pickup from the recordable portion of the lead-in region 
of the information medium, then the rotation control por- 
tion controls the motor so as to correspond to a speed 
that is equal to or less than the recording speed speci- 

35 fied by the identifier. According to this<x>nfiguration, in 
addition to the operations and effects of the above-de- 
scribed information recording and reproducing device, 
it is possible to provide an information medium that itself 
can guarantee the quality of information signals record- 

40 ed to the data region, and that is inexpensive due to the 
increased manufacturing yield of the information medi- 
um. 

[0034] Also, with respect to the above information re- 
cording and reproducing device, it is preferable that if 

45 the signal processing portion confirms a plurality of iden- 
tifiers from the information signal reproduced by the op- 
tical pickup from the recordable portion of the lead-in 
region of the information medium, then the rotation-con- 
trol portion controls the motor so as to correspond to any 

so one of the plurality of recording speeds specified by the 
plurality of identifiers, or so as tocorrespond to a record- 
ing speed that is less than the slowest recording speed 
of the plurality of recording speeds. According to this 
configuration, in addition to the operations and effects 

55 of the above-described information recording and repro- 
ducing device, there is also the added effect that the re- 
cording speed when recording to the data region can be 
fine tuned and the information recordingcapability-of the 
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information medium can be utilized fully. 
[0035] Also, with respect to the above information re- 
cording and reproducing device, it is preferable that if 
, the signal processing portion cannot recognize an iden- 
tifier from the information signal reproduced by the op- s 
tical pickup from the recordable portion of the lead-in 
region of the information medium, then the rotation con- 
trol portion controls the motor so as to correspond to a 
recording speed that is equal to or less than the slowest 
speed of the recording speeds specified by the identifier 
confirmed from the information signal reproduced from 
the pit portion. With this configuration, the upper limit 
value of the recording speed at which the quality of the 
information signals recorded to the data region can be 
ensured can be set, thus allowing the user to carry out 
recording to the information medium without worry. It 
should be noted that a configuration in which the record- 
ing speed is not limited if an identifier is not provided 
also can be selected freely by changing the algorithm of 
the information recording and reproducing device. 
Choosing this configuration allows the process steps for 
recording identifiers during manufacture of the informa- 
tion medium to be eliminated, thereby inhibiting rises in 
the cost of information media that are compatible with 
all recording speeds. 

[0036] Embodiments of the present invention are de- 
scribed in further detail below. 

[0037] Among information media that are capable of 
recording large volumes of information signals, in very 
specific terms, DVD-RAM discs are specified in a stand- 
ard called the "DVD Specifications for Rewritable Disc," 
DVD-RW discs are specified in a standard called the 
"DVD Specifications for Re-recordable Disc," and 
DVD-R discs are specified in a standard called the "DVD 
Specifications for Recordable Disc." According to these 
standards, the recording region of a DVD can be divided 
generally into a data region in which desired information 
signals can be recorded to an information layer, and a 
lead-in region in which information required for record- 
ing information signals to the data region is recorded. 
[0038] The lead-in region is made of a pit portion in 
which predetermined information signals are recorded 
in advance as pits during fabrication of a substrate on 
which an information layer is formed, a recordable por- 
tion in which predetermined information signals are re- 
corded (written) to the information layer, and a mirror 
portion made of a portion of the information layer formed 
on the flat portion of the substrate in which information 
signals are not recorded. The mirror portion is provided 
at the boundary between the pit portion and the record- 
able portion. The pit portion is also known as the pre-pit 
portion and the embossed portion. In DVD-RAM discs 
and DVD-RW discs, the recordable portion is also 
known as the rewritable portion. 
The pit portion is made of an initial zone, a reference 
code zone, a buffer zone, and a control data zone. The 
recordable portion is made of a guard track zone, a disc 
test zone, a drive test zone, a disc identification zone, 



and a DMA1 and DMA2. 

[0039] It should be noted that in an information medi- 
um provided with a rewritable information layer, prede- 
termined signals are recorded after the information layer 
has been initialized, and thus all information signals 
formed in the recordable portion of the lead-in region 
are lost when initialization is performed again, for exam- 
ple. However, in the case of recordable discs, users do 
not initialize the information later after the initialization 
executed by the manufacturer prior to shipping, and thus 
optical damage does not occur to information recorded 
in the recordable portion of the lead-in region. 
[0040] In conventional recordable discs, information 
on the recording speed at which information signals are 
recorded to the information layer of the data region (that 
is, the second recordable portion) is allocated one byte 
in the control data zone of the pit portion. This informa- 
tion is confirmed from the identifier of the pit portion (that 
is, the first identifier) when the optical pickup of an infor- 
mation recording and reproducing device accesses the 
pit portion. Then, conventional information recording 
and reproducing devices keep the recording speed with 
respect to the recordable disc at a predetermined speed 
based on this information by controlling the number of 
rotations of the motor for rotatively driving the recorda- 
ble disc using rotation control means. 
[0041] However, an increase in the recording speed 
not only results in an increase in the number of data 
specifying recording speeds but the recording condi- 
tions corresponding to the recording speeds also 
change. Consequently, to suitably control the recording 
conditions in the information recording and reproducing 
device, first it is necessary that information specifying 
the recording speeds of the recordable disc can be iden- 
tified accurately. For that reason, it is necessary that the 
recording speed is identified and confirmed on the re- 
cordable disc by the information recording and repro- 
ducing device by (1) increasing the number of first iden- 
tifiers recorded to the pit portion or{2) providing identi- 
fication information specifying a recording speed that 
corresponds to the first identifier in the recordable por- 
tion of the lead-in region as well. 

[0042] When (1 ) is adopted, however, it is possible to 
increase the number of identifications because the first 
identifiers are formed as pits, but it is not possible to 
change that number after the substrate has been man- 
ufactured. Consequently, if the disc loses compatibility 
with any of the plurality of different recording speeds 
specified by the first identifiers due to an error of some 
kind when forming the information layer or when initial- 
izing a phase-change disc, for example, it becomes nec- 
essary to discard that disc even if it is still -compatible 
with other recording speeds, and this wastes resources 
and energy. Also, with (1 ), if the user demands-suddenly 
shift, there is no degree of freedom with which to re- 
spond to those demands. On the other hand, with<2), it 
is possible to change the identifiers after the substrate 
has been manufactured, and there is a high degree of 
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freedom with respect to user demands. 
[0043] Even if an erasable information layer is provid- 
ed, as in.the case of DVD-RW and DVD-RAM discs, as 
was discussed above, general users do not initialize the 
information layer after purchasing the recordable disc, 
and thus optical damage to the information of the re- 
cordable portion of the lead-in region does not occur. 
Also, with commercially available recording devices, it 
is not possible to erase information recorded to the re- 
cordable portion of the lead-in region. Thus, the reliabil- 
ity of the identifiers recorded to the recordable portion 
of the lead-in region also can be secured. 
[0044] Recording identifiers to the recordable portion 
of the lead-in region can be carried out using the same 
recording method as that used conventionally to record 
other information to the recordable portion of the lead- 
in region. It should be noted that other information con- 
ventionally recorded to the recordable portion of the 
lead-in region is for example the disc identification infor- 
mation, such as write inhibit flags, present in the region 
describing the medium state, and drive information such 
as the name of the drive manufacturer. Also, as will be 
described later, information expressing recording con- 
ditions corresponding to the recording speeds specified 
by the identifiers can be recorded in the recordable por- 
tion of the lead-in region along with the identifiers. This 
information can be recorded using the same procedure 
at that described above. It should be noted that if there 
is extra space in the region for recording the identifiers 
or in zones within that region, then it is preferable that 
recording conditions corresponding to the recording 
speeds specified by the identifiers are recorded in the 
same region (and more preferably in the same zone) as 
the identifiers. 

[0045] The area within the recordable portion of the 
lead-in region in which the identifiers are recoded is not 
fixed, but the region (the region describing a medium 
state) specified as the disc identification region in the 
standard, for example, is particularly preferable be- 
cause it is where information on the recordable disc and 
on the recording and reproducing device for recording 
the recordable disc is written. 

[0046] The region describing the medium state is 
made of three regions, (1) a region recording disc iden- 
tification information writing signals expressing whether 
information signals can be recorded to the data region, 
(2) a region recording drive information including the 
drive manufacturer name, added information, and drive 
conditions, and (3) a reserve region in which information 
is not recorded. Of these three regions, the drive infor- 
mation region records information on the information re- 
cording and reproducing device, as mentioned above, 
and thus it is not very preferable as the area in which to 
write identifiers. Consequently, it is preferable that iden- 
tifiers are recorded to the disc information region of the 
region describing the medium state, or to the region that 
conventionally served as a reserve region in which noth- 
ing was recorded. 



[0047] The disc information region is accessed every 
time that the settings for allowing/forbidding recording 
to the data region are changed, or every time that infor- 
mation is recorded to the data region, and thus is 
5 searched frequently. Identifiers are not searched as fre- 
quently as other information recorded in the disc infor- 
mation region. Also, frequent rewriting of the write inhibit 
flag runs the risk of unnecessarily rewriting other infor- 
mation recorded in the disc information region as well. 
10 The reason for this is that when the write inhibit flag is 
rewritten, not just that flag but an entire block is rewritten 
as well. Consequently, it is preferable that the area in 
which identifiers are recorded is a region other than the 
disc information region (that is, the region that conven- 
es tionally served as a reserve region in which nothing was 
recorded). 

[0048] A single disc information region has a capacity 
of 32,768 bytes, and of these, only a single header byte 
is used to write information (write inhibit flag) indicating 
20 whether recording to the data region is possible, and the 
rest is unused. In the case of a recordable disc without 
a reserve region, it is also possible for the disc informa- 
tion region to serve as the area in which identifiers are 
recorded. 

25 [0049] Embodiments of the information medium and 
the information recording and reproducing device of the 
present invention are described below with reference to 
the drawings. 

30 First Embodiment 

[0050] FIG. 1 schematically shows the configuration 
of a recordable disc provided with a lead-in region and 
a data region serving as an embodiment of the informa- 

35 tion medium according to the present invention. 'From 
the perspective of information signals, the region on a 
recordable disc is divided into a pit portion and a record- 
able portion. The pit portion is a n on- rewritable region 
in which pits are formed by a stamper during manufac- 

40 ture of the recordable disc substrate. The recordable 
portion is a region in which information signals can be 
recorded to the information layer by irradiating a light 
beam. The lead-in region includes a pit portion and a 
recordable portion, as shown in FIG. 1 . The entire data 

45 region is a recordable portion . However, in ^some cases, 
as in DVD-RAM discs, for example, a sector format is 
adopted in which addresses are formed as pits in the 
header of each sector. The information layer of the re- 
cordable portion of the lead-in region and the informa- 

so tion layer in which information signals are recorded to 
the data region are made of identical materials and have 
identical compositions. In this specification, the record- 
able portion of the lead-in region is referred to as the 
first recordable portion and the recordable portion of the 

55 data region (that is, the entire data region) is referred to 
as the second recordable portion. 
[0051] As shown in FIG. 1, the recordable disc of this 
embodiment is provided with identifiers P n and l v which 
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indicate that the disc can be recorded at double speed, 
in its pit portion and first recordable portion, respectively. 
[0052] The identifier P., recorded in the pit portion is 
. stamped as a pit by a stamper when the substrate of the 
recordable disc is formed, whereas the identifier I., in the s 
first recordable portion is recorded to the information 
layer by irradiating a light beam. That is, the recordable 
disc shown in FIG. 1 is manufactured by (1) creating a 
substrate provided with the identifier P 1 using a stamper, 
(2) forming on this substrate an information layer that 
can be recorded at double speed and any other neces- 
sary layers, (3) initializing the information layer, and (4) 
recording information expressing which recording oper- 
ation to perform with respect to the disc and information 
on recording devices that can record to the disc, togeth- 
er with the identifier l 1 specifying double speed, to the 
recordable portion of the lead-in region (that is, the first 
recordable portion). 

[0053] FIG. 2 is a structural diagram that schematical- 
ly shows the main portions of the information recording 
and reproducing device of this embodiment. The infor- 
mation recording and reproducing device of this embod- 
iment is for recording and reproducing desired informa- 
tion signals with respect to the data region of a record- 
able disc 1 of this embodiment, and is provided with a 
motor 2, a rotation control portion 3, an optical pickup 
4, a laser drive portion 5, a recording speed recognition 
portion 6, a waveform setting portion 7, a signal process- 
ing portion 8, a feed motor 9, a motor control portion 1 0, 
a position detector 11, a system control system 12, a 
guide shaft 13, a laser emission source 14, an objective 
lens 15, a photodetector 16, and a preamp 17. 
[0054] The motor 2 is for rotatively driving the record- 
able disc 1 after it has been placed on a turntable. The 
rotation control portion 3 controls the number of rota- 35 
tions of the motor 2. The optical pickup 4 is for writing 
and reading signals to and from the information layer of 
the recordable disc 1 . 

[0055] The operations of the above-described struc- 
tural components are described below. *o 
[0056] When the recordable disc 1 is placed on the 
turntable, the system control system 12 controls the 
number of rotations of the motor 2 by sending a com- 
mand for a predetermined number of rotations to the ro- 
tation control portion 3. At the same time, the system 45 
control system 12 sends a command to the feed motor 
control portion 1 0 to operate the feed motor 9 . The feed 
motor 9 rotates in accordance with this command, and 
as a result the optical pickup 4 first moves to the lead- 
in region of the recordable disc 1 along the guide shaft 50 
13. 

[0057] When the optical pickup 4 arrives at the lead- 
in region, the position detector 11 detects this and out- 
puts a signal to the system control system 12. The sys- 
tem control system 1 2 receives the information that the 55 
optical pickup 4 has arrived at the lead-in region, and 
sends a command via the waveform setting portion 7 to 
the laser drive portion 5 to emit a laser of a predeter- 



mined intensity. The laser drive portion 5 drives the laser 
emission source 14 based on this command. 
[0058] The light beam that is emitted by the laser 
emission source 14 is irradiated onto the lead-in region 
of the recordable disc 1 via the objective lens 1 5. Then, 
the light beam is reflected by the lead-in region and re- 
ceived by the photodetector 1 6 after passing through the 
objective lens 15 a second time, where it is converted 
to an electrical signal that corresponds to the intensity 
of the reflected light. This electrical signal that has been 
converted is amplified by the preamp 17. The electrical 
signal amplified by the preamp 17 is input to the signal 
processing portion 8 as a reproduction signal from the 
recordable disc 1 . The signal processing portion 8 re- 
ceives a command from the system control system 12, 
and determines whether the reproduction signal in- 
cludes an identifier specifying the recording speed. If the 
reproduction signal includes such an identifier, then it is 
sent to the recording speed recognition portion 6. 
[0059] At this time, the signal processing portion 8 de- 
termines whether there is an identifier specifying the re- 
cording speed in the reproduction signal that is obtained 
from the pit portion of the lead-in region and the repro- 
duction signal that is obtained from the recordable por- 
tion of the lead-in region (the first recordable portion) 
(steps S1 and S2 in FIG. 3). Then, the recording speed 
recognition portion 6 confirms that the recording speed 
specified by identifier of the pit portion matches the re- 
cording speed specified by the identifier of the first re- 
cordable portion (step S3), and information is recorded 
to the data region (second recordable portion) at the re- 
cording speed that is thus confirmed (step S4). 
[0060] In step S4, the recording speed recognition 
portion 6 sends a command for controlling the number 
of rotations of the motor 2 to the rotation control portion 
3 in correspondence with the information (recording 
speed) of the identifier sent from the signal processing 
portion 8. The rotation control portion 3, in accordance 
with this command, rotatively drives the motor 2 so that 
the number of rotations thereof corresponds to the re- 
cording speed specified by the identifier. A positioncom- 
mand of the position detector 11 is sent to the system 
control system 12, and the system control system 12 
sends a signal indicating a number of rotations of the 
feed motor 9 to the feed motor control portion 10. Ac- 
cordingly, the feed motor 9 moves the optical pickup 4 
to a predetermined position of the data region ^second 
recordable portion), and desired information signals are 
recorded to the second recordable portion. 
[0061] As shown in FIG. 1, the recordable disc 1 of 
this embodiment is provided with two identifiers -speci- 
fying the recording speed, the identifier P 1 recorded as 
pits in the pit portion of the lead-in region and the iden- 
tifier I., recorded to the information layer of the recorda- 
ble portion (first recordable portion) of the1ead-in region. 
It should be noted that in the flowchart of 1^G. -2 de- 
scribed above, recording was performed after confirm- 
ing that the identifier P., and the identifier I., specify tden- 
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tical recording speeds. However, the algorithm for de- 
termining the recording speed based on the identifier P 1 
• of the pit portion and the identifier of the lirst record- 
able portion is not limited to this example, and it is also 
possible for the manufacturer of the information record- 
ing and reproducing device to design the algorithm free- 
ly. For example, it is possible to search for the identifier 
l t of the first recordable portion only if for some reason 
the identifier of the pit portion cannot be found. Other 
specific examples of the algorithm for determining the 
recording speed are described below in further detail in 
subsequent embodiments. 

[0062] In this embodiment, by performing recording 
after searching for the identifiers and from the lead- 
in region and the first recordable portion and confirming 
whether the recording speeds specified by these iden- 
tifiers match one another, the accuracy with which the 
recording speeds is recognized by the recording speed 
recognition portion 6 is increased. Moreover, the record- 
ing conditions related to the recording speeds can be 
determined more accurately in the system control sys- 
tem 12. 

Second Embodiment 

[0063] FIG. 4 schematically shows the configuration 
of another embodiment of the recordable disc according 
to the present invention. This recordable disc differs 
from that of the first embodiment in that the recording 
speed specified by the identifier recorded as pits in the 
pit portion (in this embodiment, double speed) and the 
recording speed specified by the identifier recorded to 
the first recordable portion (in this embodiment, triple 
speed) are different. 

[0064] That4s, the recordable disc shown in FIG. 4 is 
manufactured by forming an information layer that can 
be recorded at triple speed, for example, on a substrate 
in which an identifier specifying double speed is record- 
ed as pits by a stamper, and initializing the information 
layer, after which information expressing which record- 
ing operation to perform with respect to the disc and in- 
formation on recording devices that can record to the 
disc, together with an identifier indicates that recording 
at triple speed is possible, are recorded to the first re- 
cordable portion. In other words, the recordable disc 
shown in FIG. 4 can record information at a maximum 
speed of triple speed as long as there are no problems, 
for example, when forming the information layer. 
[0065] An overview of the procedure for recording in- 
formation to the recordable disc of this embodiment us- 
ing the information recording and reproducing device 
configured as shown in FIG. 2 is illustrated in the flow- 
chart of FIG. 5. 

[0066] Like the first embodiment, the signal process- 
ing portion 8 determines whether identifiers specifying 
the recording speed are included in the reproduction sig- 
nal obtained from the pit portion of the lead-in region 
and the reproduction signal obtained from the recorda- 



ble portion of the lead-in region (first recordable portion) 
(stepsSH and S12). Then, the recording speed recog- 
nition portion 6 compares the recording speed specified 
by the identifier of the pit portion and the recording 
5 speed specified by the identifier of the first recordable 
portion (step S13), and if the recording speeds are iden- 
tical, information is recorded to the data region (second 
recordable portion) at that recording speed {steps S14 
and S16). On the other hand, if it is determined in step 
10 S13 that there is a difference in magnitude between the 
recording speed specified by the identifier of the pit por- 
tion and the recording speed specified by the identifier, 
of the first recordable portion, then the system control 
system 12 determines which recording speedto perform 
15 recording at in accordance with a predetermined algo- 
rithm (step S15), and information is recorded at the re- 
cording speed that is determined (step S16). 
[0067] In the case of the recordable disc shown in 
FIG. 4, the recording speed specified by the identifier of 
20 the pit portion (double speed) is smaller than the record- 
ing speed specified by the identifier of the first recorda- 
ble portion (triple speed). Consequently, the system 
control system 12 in step S1 5 determines the recording 
speed based on the results of this comparison, and 
25 whether the identifier of the pit portion or the identifier 
of the first recordable portion is given priority, or specif- 
ically what control to perform, can be selected freely 
through the algorithm incorporated into the system con- 
trol system 12 (or the recording speed recognition por- 
30 tion 6) of the information recording and reproducing de- 
vice. For example, there are at least three conceivable 
possibilities. These are: (1) the recording speed speci- 
fied by the identifier of the first recordable portion -(triple 
speed) is preferentially adopted; \2) the recording speed 
35 specified by the identifier of the pit portion (double 
speed) is preferentially adopted; (3) the disc is deter- 
mined to be defective and recording is interrupted (that 
is, step S16 is not executed). 

[0068] It should be noted that the algorithm for (1 ) de- 

40 scribed above is based on the consideration that an in- 
formation layer that can be recorded at a maximum 
speed of triple speed has been formed using a substrate 
manufactured for double speed and thus the identifier 
of the pit portion specifies double speed, in practice re- 

45 cording up to triple speed can be guaranteed, and the 
algorithm for (2) is based on theconsideration that even 
though recording at triple speed is possible, the sub- 
strate was originally manufactured for double speed, 
and thus the recording speed specified by the identifier 

so of the pit portion is given priority. The algorithm for (3) 
is based on the consideration that the recording speed 
cannot be guaranteed because the identifiers of the sub- 
strate and the information layer do not match one an- 
other. Any of these considerations may be adopted in 

55 accordance with the application, specifications, or de- 
sign philosophy, for example, of the information record- 
ing and reproducing device. 

[0069] FIG.-6 is aschematicconf iguration diagram for 
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describing another possible configuration of the record- 
able disc of this embodiment. In the example shown in 
FIG. 6, there are two identifiers each in the pit portion 
. and the.first recordable portion, these being P 3 and P 4 , 
and l 3 and l 4 , respectively. The identifier P 3 indicates 
that recording at double speed is possible. The identifier 
P 4 indicates that recording at triple speed is possible. 
The identifier ^ indicates that recording at triple speed 
is possible. The identifier l 4 indicates that recording at 
quadruple speed is possible. 

[0070] In other words, an identifier l 4 specifying a re- 
cording speed (quadruple speed) that is greater than ei- 
ther of the two recording speeds specified by the iden- 
tifiers P 3 and P 4 of the pit portion (double speed and 
triple speed) is recorded in the first recordable portion. 
[0071 ] This recordable disc is a disc in which an infor- 
mation layer that can be recorded at triple speed and an 
information layer that can be recorded at quadruple 
speed, for example, are formed on a substrate in which 
identifiers P 3 and P 4 specifying double speed and triple 
speed are recorded in the pit portion by stamping, and 
these information layers are initialized, after which iden- 
tifiers indicating that recording at triple speed and quad- 
ruple speed is possible are recorded in the first record- 
able portion. Thus, it is possible to manufacture a re- 
cordable disc that can be recorded at triple speed and 
quadruple speed using a substrate for manufacturing a 
recordable disc compatible with double speed and triple 
speed. 

[0072] In the case of the recordable disc shown in 
FIG. 6 as well, whetherto perform recording at a record- 
ing speed specified by an identifier of the pit portion 
(double speed or triple speed) or a recording speed 
specified by an identifier of the first recordable portion 
(triple speed or quadruple speed) can be determined by 
the recording speed recognition portion 6 or the system 
control system 12 using the same predetermined algo- 
rithms as those described with respect to step S15 of 
FIG. 5. 

[0073] FIG. 7 is a schematic configuration diagram for 
describing yet another possible configuration of the re- 
cordable disc of this embodiment. The recordable disc 
shown in FIG. 7 has a plurality of identifiers in both the 
pit portion and in the first recordable portion. The 
number of identifiers in the pit portion (in this embodi- 
ment, four identifiers P 5 to P 8 ) and the number of iden- 
tifiers in the first recordable portion (in this embodiment, 
two identifiers l 5 and l 6 ) are different. Also, the maximum 
recording speed specified by an identifier of the pit por- 
tion (in this embodiment, x5 speed specified by P 8 ) is 
larger than the maximum speed specified by an identi- 
fier of the first recordable portion (in this embodiment, 
quadruple speed specified by l 6 ). 
[0074] In this way, if the number of identifiers of the 
pit portion and the number of identifiers of the first re- 
cordable portion is different, then the recording speed 
recognition portion 6 or the system control system 1 2 of 
the information recording and reproducing device, when 



determining the recording speed, can use an algorithm 
that determines the recording speed taking into aocount 
not only the results of comparing the magnitude of the 
recording speeds specified by the identifiers of the pit 

5 portion and the identifiers of the first recordable portion, 
but also the results of a comparison of the number of 
identifiers of the pit portion and the number of identifiers 
of the first recordable portion. Also, which of the above- 
described algorithms (1 ) to (3) is adopted can be deter- 

10 mined freely by the manufacturer of the recording and 
reproducing device in accordance with the difference in 
magnitude of the recording speeds specified by the 
identifiers of the pit portion and the recording speeds 
specified by the identifiers of the first recordable portion. 

*5 [0075] It should be noted that an information record- 
ing and reproducing device that, like in this embodiment, 
compares (1) the difference in magnitude of the record- 
ing speeds specified by the identifiers of the pit portion 
and the recording speeds specified by the identifiers of 

20 the first recordable portion, and/or (2) the difference in 
number of identifiers of the pit portion and the number 
of identifiers of the first recordable portion, increases the 
degree of reliability with which the recording speed is 
set. Also, it becomes possible to identify defects in re- 

25 cordable discs, for example, and thus the reliability of 
recordable discs and the information recording and re- 
producing device can be increased. 
[0076] Also, as shown in FIG. 6 and FIG. 7, if a plu- 
rality of identifiers are provided in both the pit portion 

30 and the first recordable portion, then whether to adopt 
as the recordable speed only a recording speed speci- 
fied by an identifier or whether to adopt recording 
speeds that are below the lowest recording speed spec- 
ified by any of the plurality of identifiers as well, can be 

35 determined suitably by an algorithm of the system con- 
trol system 12 (or the recording speed recognition por- 
tion 6). For example, in the former case, if there are iden- 
tifiers specifying triple speed and quadruple speed, then 
it is determined that the recordable disc can be recorded 

40 to only at triple speed or quadruple speed. On the other 
hand, in the latter case, the recordable disc of FIG. 6 is 
determined to be recordable at single speed or double 
speed in addition to triple speed or quadruple speed. 

45 Third Embodiment 

[0077] FKa. 8 is a schematic configuration diagram 
showing yet another possible configuration of the re- 
cordable disc of the present invention. With this record- 
50 able disc there are no identifiers specifying a recording 
speed in the pit portion and there is a single identifier l 7 
(in this embodiment, triple speed) in the first recordable 
portion only. 

[0078] With the information recording and reproduc- 
es ing device configured as shown in FIG. 2, when record- 
ing information to this recordable disc, the recording 
speed recognition portion-6 determines that an identifier 
•cannot be confirmed from the reproduction -signal ob- 
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tained from the pit portion, and thus the recording speed 
specified by the identifier l 7 obtained from the reproduc- 
tion signal obtained from the first recordable portion (in 
this embodiment, triple speed) is adopted, and informa- 
tion is recorded to the data region at this recording 
speed. 

[0079] It should be noted that with some information 
recording and reproducing devices, recording speeds 
corresponding to various types of information media 
may be stored in a memory or the like in advance. If the 
present invention is applied to such an information re- 
cording and reproducing device and a recordable disc 
such as that shown in FIG. 8 is used, then it is possible 
for the recording speed specified by the identifier of the 
first recordable portion and the recording speed stored 
in the device to be compared, and for the recording 
speed be determined based on the results of this com- 
parison. In this case, whether to adopt the faster or the 
slower of the recording speeds specified by the identifier 
of the disc and the recording speed stored in the device, 
or whether to interrupt the recording operation if they do 
not match, can be set freely by an algorithm of the re- 
cording speed recognition portion 6 or the system con- 
trol system 12 of the information recording and repro- 
ducing device. 

[0080] FIG. 9 is a schematic configuration diagram for 
describing yet another possible configuration of the re- 
cordable disc of this embodiment. Like the recordable 
disc of FIG. 8, there is no identifier in the pit portion, and 
there are two identifiers l 8 and l 9 (in this embodiment, 
double speed and triple speed) in the recordable portion 
(the first recordable portion) of the lead-in region only. 
{0081] With the information recording and reproduc- 
ing device configured as shown in FIG. 2, when record- 
ing information to this recordable disc, the recording 
speed recognition portion 6 determines that an identifier 
cannot be confirmed from the reproduction signal ob- 
tained from the pit portion, and thus a recording speed 
specified by either the identifier l 8 or l g (in this embodi- 
ment, double speed or triple speed) obtained from the 
reproduction signal obtained from the first recordable 
portion is adopted, and information is recorded to the 
data region at that recording speed. 
[0082] It should be noted that as described above, if 
this recordable disc is used with an information record- 
ing and reproducing device in which recording speeds 
corresponding to the recording medium type are stored 
in a memory or the like in advance, then it is possible 
for the recording speeds specified by the identifiers of 
the first recordable portion and the recording speeds 
stored in the device in advance to be compared and for 
the recording speed be determined based on the results 
of this comparison. In this case, which of the recording 
speeds specified by the identifier of the disc and the re- 
cording speeds stored in the device is adopted can be 
set freely by an algorithm of the recording speed recog- 
nition portion 6 or the system control system 12 of the 
information recording and reproducing device. 



[0083] The recordable discs shown in FIG. 8 and FK3. 
9 do not have identifiers in their pit portion, and thus 
compared to the configuration described in the second 
embodiment there is less reliability with respect to the 

5 recording speed at which information signals are record- 
ed to the recordable disc. However, if these recordable 
discs are used in tandem with an information recording 
and reproducing device that determines the recording 
speed giving priority to identifiers of the first recordable 

10 portion over identifiers of the pit portion, then informa- 
tion signals can be recoded to the data region of these 
discs at an appropriate speed. It should be noted that 
although the recordable discs of this embodiment are 
provided with a pit portion in the lead-in region, the 

15 present invention can also be applied to recordable 
discs that are not provided with a pit portion. That is, 
recordable discs in which the entire lead-in region is a 
recordable portion also fall within the scope of the 
present invention, andean record information signals at 

20 appropriate recording speeds. 

Fourth Embodiment 

[0084] FIG. 10 is a schematic configuration diagram 
25 showing another possible configuration of the recorda- 
ble disc of the invention. With respect to the recordable 
disc of FIG. 10, two identifiers P 9 and P 10 specifying 
double speed and triple speed, respectively, are provid- 
ed in the pit portion of the lead-in region, and one iden- 
30 tif ier l 10 specifying triple speed is provided in the record- 
able portion of the lead-in region (first recordable por- 
tion). 

[0085] When information signals are recorded to the 
data region {second recordable portion) of the recorda- 

35 ble disc of this embodiment using the information re- 
cording and reproducing device configured as shown in 
FIG. 2, whether to allow recording only at triple speed 
as specified by the identifier l 10 of the first recordable 
portion, whether conversely to disallow only recording 

40 at triple speed, which is specified by the identifier l 10 , of 
the recording speeds specified by the identifiers P 9 and 
P 10 of the pit portion (that is, to allow recording at double 
speed or single speed), whether to allow any of the re- 
cording speeds specified by the identifiers P 9 and P 10 

45 of the pit portion and the identifier l 10 of the first record- 
able portion to be adopted (that is, to allow recording at 
triple speed or double speed), or whether to allow re- 
cording at any speed equal to or less than the recording 
speed specified by the identifier l 10 of the first recordable 

so portion (that is, triple speed, double speed, or single 
speed), can be selected freely by a predetermined al- 
gorithm of the system control system 12*(orthe record- 
ing speed recognition portion 6). Alternatively, which al- 
gorithm to adopt can be chosen to conform to standard 

55 norms. 

[0086] It should be noted that in FIG. 1C, the identifier 
l 10 of the recordable portion of the lead-in region <first 
recordable portion) specifies thesame recording speed 
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as the identifier P 10 of the pit portion (in this example, 
triple speed). However, if the identifier of the pit portion 
specifies a recording speed, then it is sufficient for the 
• identifier of the first recordable portion to be "an identifier 
that corresponds to the identifier of the pit portion;' and 
is not limited to specifying a recording speed per se. For 
example, the present invention also includes a configu- 
ration in which the identifier of the first recordable por- 
tion does not specify a recording speed perse but rather 
indicates the validity or the invalidity of the identifier of 
the pit portion. To take a specific example, a conceivable 
configuration for the recordable disc of FIG. 10 would 
be to make the identifier 1 10 of the first recordable portion 
serve as a flag that indicates that the identifier P 10 is 
invalid rather than specify a recording speed. That is s if 
the identifier l 10 is a value of 0 (or if there is no identifier 
in the first recordable portion), then recording is possible 
at double speed and triple speed, and if the identifier l 10 
is a value of 1 , then the identifier P 10 is made invalid 
(that is, recording at triple speed is not possible). It 
should be noted that the information expressed by the 
identifier of the first recordable portion and what that in- 
formation means are of course not limited to this specific 
example. 

[0087] FIG. 11 is a schematic configuration diagram 
for describing another possible configuration of the re- 
cordable disc of this embodiment. The recordable disc 
of FIG. 11, like the recordable disc of FIG. 10, is provided 
with two identifiers P 9 and P 10 specifying double speed 
and triple speed, respectively, in the pit portion of its 
lead-in region, and is provided with a single identifier l^ 
specifying double speed in the recordable portion of its 
lead-in region (the first recordable portion). 
[0088] When information signals are recorded to the 
data region of the recordable disc of FIG. 11 using the 
information recording and reproducing device config- 
ured as shown in FIG. 2, whether to allow recording only 
at double speed as specified by the identifier l 11 of the 
first recordable portion, whether conversely to disallow 
only recording at double speed, which is specified by 
the identifier l lv of the recording speeds specified by 
the identifiers P 9 and P 10 of the pit portion (that is, to 
allow recording at triple speed or single speed), whether 
to allow any of the recording speeds specified by the 
identifiers P 9 and P 10 of the pit portion and the identifier 
of the first recordable portion to be adopted (that is, 
to allow recording at triple speed or double speed), or 
whether to allow recording at any speed equal to or less 
than the recording speed specified by the identifier l 11 
of the first recordable portion (that is, double speed or 
single speed), can be set freely by a predetermined al- 
gorithm of the system control system 12 (or the record- 
ing speed recognition portion 6). 
[0089] It should be noted that in FIG. 1 1 , the identifier 
l n of the recordable portion of the lead-in region (first 
recordable portion) specifies the same recording speed 
as the identifier P 9 of the pit portion (in this example, 
double speed). However, if the identifier of the pit portion 



specifies a recording speed, then it is sufficient for the 
identifier of the first recordable portion to be "an identifier 
that corresponds to the identifier of the pit portion," and 
is not limited to specifying a recording speed per se. For 

s example, a configuration in which the identifier of the 
first recordable portion does not specify a recording 
speed per se but rather indicates the validity or the in- 
validity of the identifier of the pit portion is also included 
in the scope of the present invention. To take a specific 

io example, a conceivable configuration for the recordable 
disc of FIG. 11 would be to make the identifier l 11 of the 
first recordable portion serve as a flag that indicates the 
validity of the identifiers P 9 and P 10 rather than specify- 
ing a recording speed. In other words, if the identifier l t1 

15 is a value of 0 (or if there is no identifier in the first re- 
cordable portion), then both the identifiers P 9 and P 10 
are valid (recording is possible at double speed and tri- 
ple speed), and if the identifier l 11 is a value of 1 , then 
only the identifier P 9 is valid (that is, recording is not pos- 

20 sible at triple speed). It should be noted that the infor- 
mation expressed by the identifier of the first recordable 
portion and what that information means are of course 
not limited to this specific example. 
[0090] FIG. 12 is a schematic configuration diagram 

25 showing yet another possible configuration of the re- 
cordable disc according to this embodiment. With re- 
spect to this recordable disc, identifiers to P 14 are 
provided in the pit portion of the lead-in region, and iden- 
tifiers l 12 and l 13 are provided in the recordable portion 

30 of the lead-in region (first recordable portion). The iden- 
tifiers P ni to P 14 specify recording speeds of double 
speed to x5 speed, respectively. The identifiers l 12 and 
l 13 both specify a recording speed of triple speed. 
[0091] According to this configuration, recordable 

35 discs that are compatible with any one, or a plurality of, 
recording speed(s) selected from a group made of dou- 
ble speed to x5 speed can be freely fabricated using a 
common substrate for recordable discs compatible with 
double speed to x5 speed. That is, an information layer 

40 that is compatible with any one recording speed -select- 
ed from the group consisting of double speed to x5 
speed (here, triple speed) and other required layers are 
suitably formed on a substrate in which identifiers P 1i 
to P 14 specifying double speed to x5 speed are recorded 

45 as pits by a stamper, and the information layer is initial- 
ized, after which identifiers specifying the recording 
speed that can be adopted for the information layer that 
is formed (here, identifiers l 12 and l 13 ) are recorded in 
the first recordable portion. Thus, recording speeds that 

50 can be adopted in practice for the recordable discs-can 
be specified by the identifiers of the first recordable por- 
tion, regardless of the recording speeds specif ied by the 
identifiers of the pit portion. -Consequently, for example, 
even if it is determined prior to shipping that the disc 

55 cannot accept every recording speed specified by the 
identifiers of the pit portion, it is not necessary to -discard 
the disc, as was the case conventionally, and the disc 
can be used simply by writing at the recording speed 
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that can be accepted for the information layer (here, tri- 
ple speed) as recorded in the first recordable portion. 
Also, even if there is a sudden increase in demand for 
recordable discs that are suited for a specific recording 
speed, that demand can be met quickly because a com- 
mon substrate is used, and this configuration is advan- 
tageous from the perspective of manufacturing efficien- 
cy as well. 

[0092] If information is to be recorded to this record- 
able disc using the information recording and reproduc- 
ing device configured as shown in FIG. 2, then the re- 
cording speed recognition portion 6 confirms that the re- 
cording speeds specified by the identifiers l 12 and l 13 of 
the first recordable portion match one another, and the 
system control system 12 carries out recording and con- 
trols corresponding to that recording speed. Thus, ac- 
cording to this embodiment, recording a plural number 
of identical identifiers in the first recordable portion in- 
creases the redundancy of these identifiers and allows 
incorrect determination of the recording speed due to a 
weak signal from an identifier of the first recordable por- 
tion to be prevented, and this increases reliability. Also, 
reliability can be increased further by adding a proce- 
dure for confirming whether the recording speed speci- 
fied by the identifiers of the first recordable portion 
matches a recording speed specified by any one of the 
plurality of identifiers of the pit portion. It should be noted 
that in the above description, the identifiers l 12 and l 13 
recorded in the first recordable portion specify the same 
recording speed as one of the identifiers P 9 to P 14 of the 
pit portion (here, triple speed indicated by P 12 ). Howev- 
er, it is sufficient for the identifiers of the first recordable 
portion to be "an identifier that corresponds to the iden- 
tifier of the pit portion," and are not limited to specifying 
a recording speed per se. For example, a configuration 
in which the identifiers of the first recordable portion in- 
dicate the validity or the invalidity of the recording speed 
specified by an identifier of the pit portion is included 
also in the scope of the present invention. Specifically, 
the recordable disc of FIG. 1 2 may have a configuration 
in which the identifiers l 12 and l 13 of the first recordable 
portion serve as flags that indicate the validity or the in- 
validity of the recording speed specified by any one of 
the identifiers to P 14 of the pit portion. That is, if the 
identifiers l 12 and l 13 are both a value of 0, or if there is 
no identifier in the first recordable portion, then it is pos- 
sible to allow the disc to be recorded at every recording 
speed specified by the identifiers P^ to P 14 of the pit 
portion, and if the identifiers l 12 and l 13 are both a value 
of 1 , then it is possible for only the recording speed spec- 
ified by the identifier P^ of the pit portion to be made 
valid (that is, here recording is not allowed at a recording 
speed of triple speed or higher). Alternatively, if both 
identifiers l 12 and l 13 of the first recordable portion are 
a value of 1 , then it is possible for only the recording 
speed specified by the identifier P 12 of the pit portion to 
be made invalid (that is, here, to allow recording at dou- 
ble speed, quadruple speed, and x5 speed). It should 



be noted that the information expressed by the identifi- 
ers of the first recordable portion and what that informa- 
tion means are by no means limited to this specific ex- 
ample. 

5 [0093] FIG. 13 is a schematic configuration diagram 
for describing another possible configuration of the re- 
cordable disc of this embodiment. The identifiers of the 
pit portion are the same as in the previous configuration 
(FIG. 12) of this embodiment, and therefore they are de- 

10 noted using identical reference numerals (P^ to P 14 ). 
This recordable disc differs from the preceding one in 
that there is one identifier (identifier l 14 ) specifying triple 
speed in the recordable portion of the lead-in region (the 
first recordable portion), and there is another identifier 

15 (identifier l 15 ) in the recordable portion of the lead-out 
region. 

[0094] The recordable disc shown in ^IG. 13 is pref- 
erable because the recording speedcan be confirmed 
prior to the start of recording since an identifier is pro- 
20 vided in the lead-out region as well. In other words, if 
the identifier l 14 of the recordable portion of the lead-in 
region cannot be recognized, then it is possible to ac- 
cess the lead-out region and confirm the identifier I 1S . 
Thus, even if for some reason the identifier l 14 of the 
25 lead-in region cannot be read, it is still possible to control 
the recording speed properly based on the identifier l 15 
of the lead-out region. Alternatively, both the lead-in re- 
gion and the lead-out region can be accessed before 
the start of recording so as to confirm both the identifier 
30 | 14 and the identifier l 15 . The lead-out region is overwrit- 
ten less often than the lead-in region, and thus there is 
the advantage that identifiers recorded in the lead-out 
region experience less signal deterioration. It should be 
noted that FIG. 13 shows an example in which a single 
35 identifier each is provided in the recordable portion of 
the lead-in region and the recordable portion of the lead- 
out region. However, it is of course possible to provide 
a plurality of identifiers in these recordable portions. 
[0095] In the above embodiments, -each identifier in- 
40 dicated a single recording speed, however, as shown in 
FIG. 14, when the identifiers are made to represent a 
four bit signal, then a single as well as a combination of 
a plurality of recording speeds can be expressed using 
a single identifier. The use of such identifiers is prefer- 
45 able from the standpoint that the number of identifiers 
can be kept from increasing even if the number of re- 
cording speeds that can be adopted by the recordable 
disc increases. 

[0096] It should be noted that in the -embodiments de- 
50 scribed above, when a configuration is adopted in which 
the recording conditions (for example, various -condi- 
tions such as the light intensity when recording, the light 
intensity when reproducing, and the purse modulation 
mode) corresponding to the recording-speeds specified 
55 by the identifiers are recorded together with the identi- 
fiers, then the recording precision of the information re- 
cording and reproducing device*can be improved, and 
higher quality information signals can be recorded to the 
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data region. 

[0097] Also, in the above embodiments, identifiers 
shown as "quadruple speed," for example, in the draw- 
ings indicate that recording is possible up to quadruple 
speed, but it is also possible for the identifiers to indicate 
the minimum speed that cannot be adopted by that par- 
ticular information medium. In this case, if the informa- 
tion medium can be recorded up to triple speed, then 
the speed specified by the identifier is "quadruple 
speed." 

Industrial Applicability 

[0098] As set forth above, the information media of the 
present invention are provided with identifiers specifying 
the recording speed when recording desired information 
signals to the data region in at least the recordable por- 
tion of the lead-in region, allowing the precision with 
which the recording speed of the information medium is 
confirmed to be increased. Thus, it is possible to provide 
information media capable of recording high quality in- 
formation signals. Also, the information media yield is 
increased and resources and energy are kept from be- 
ing wasted, and this allows costs for the information me- 
dium to be reduced. Moreover, there is the excellent ef- 
fect that simply altering the system control system, for 
example, of the information recording and reproducing 
device allows defects in recording discs to be detected. 

Claims 

1 . An information medium comprising: 

a lead-in region and a data region in which an 
information signal can be recorded; 

wherein the lead-in region has a recordable 
portion in which information signals can be record- 
ed; and 

wherein an identifier specifying a recording 
speed with respect to the data region is provided in 
the recordable portion of the lead-in region. 

2. The information medium according to claim 1 , 

wherein the identifier specifies a maximum 
speed that can be adopted as the recording speed 
with respect to the data region. 

3. The information medium according to claim 1 , 

wherein the lead-in region further comprises 
a pit portion in which non-rewritable pits are formed; 
and 

wherein an identifier specifying a recording 
speed with respect to the data region also is record- 
ed in the pit portion as pits. 

4. The information medium according to claim 3, 



wherein the identifier recorded in the record- 
able portion of the lead-in region and the identifier 
recorded in the pit portion specify an identical re- 
cording speed. 

5 

5. The information medium according to claim 3, 

wherein the identifier recorded in the record- 
able portion of the lead-in region and the identifier 
recorded in the pit portion specify different record - 
10 ing speeds. 

6. The information medium according to claim 3, 

wherein the identifier recorded in the pit por- 
tion specifies a plurality of different recording 
15 speeds; and 

wherein the identifier recorded in the record- 
able portion of the lead-in region specifies at least 
one of the plurality of different recording speeds. 

20 7. The information medium according to claim 3, 

wherein the identifier recorded in the pit por- 
tion specifies a plurality of different recording 
speeds; and 

wherein the identifier recorded in the record- 
25 able portion of the lead-in region specifies a differ- 
ent recording speed from the plurality of different 
recording speeds. 

8. The information medium according to claim 3, 

30 wherein the identifier recorded in the pit por- 

tion specifies a plurality of different recording 
speeds; and 

wherein the recording speed specified by the 
identifier of the lead-in region is equal to or less than 

35 a maximum recording speed specified by the iden- 
tifier of the pit portion. 

9. The information medium according to any one of 
claims 1 to 8, 

4 ° wherein recording -conditions corresponding 

to a recording speed specified by an identifier are 
recorded with respect to each of the identifier. 

10. The information medium according to claim 1 , 

4 5 wherein the lead-in region further comprises 

a pit portion in which non-rewritable pits are formed; 
wherein an identifier specifying a recording 

speed with respect to the<lata region is recorded in 

the pit portion as pits; and 
50 wherein the identifier of the recordable portion 

of the lead-in region is an identifier that corresponds 

to the identifier of the pit portion. 

11. The information medium according to any one of 
55 claims 1 to 10, 

wherein the identifier of the recordable port ion 
of the lead-in region is recorded in a region describ- 
ing a medium state included in the recordable por- 
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tion. 



12. The information medium according to any one of 
claims 1 to 11 , further comprising a lead-out region; 

wherein an identifier that is identical to the 
identifier of the recordable portion of the lead-in re- 
gion is recorded in the lead-out region as well. 

13. An information recording and reproducing device, 
comprising: 

an optical pickup for irradiating a light onto an 
information medium to record and reproduce 
information signals to and from an information 
layer of the information medium; 
a support portion for rotatably supporting the in- 
formation medium; 

a motor for rotating the information medium 
supported by the support portion; 
a rotation control portion for controlling rotation 
of the motor; and 

a signal processing portion for processing in- 
formation signals that are reproduced from the 
information medium by the optical pickup; 

wherein when an information medium accord- 
ing to any one of claims 1 to 12 is supported by the 
support portion and the signal processing portion 
confirms the presence of the identifier from the in- 
formation signal reproduced by the optical pickup 
from the recordable portion of the lead-in region of 
the information medium, the rotation control portion 
controls the motor in correspondence with the re- 
cording speed specified by the identifier. 

14. The information recording and reproducing device 
according to claim 12, wherein 

the information medium according to claim 3 
or claim 1 0 is supported by the support portion, 

the optical pickup reproduces information sig- 
nals from the recordable portion of the lead-in re- 
gion and the pit portion of the information medium, 
and 

the signal processing portion checks whether 
the identifier can be confirmed in the information 
signal from the recordable portion and the informa- 
tion signal from the pit portion. 

15. The information recording and reproducing device 
according to claim 13 or 14, 

wherein if the signal processing portion con- 
firms only one identifier from the information signal 
reproduced by the optical pickup from the recorda- 
ble portion of the lead-in region of the information 
medium, then the rotation control portion controls 
the motor so as to correspond to a speed that is 
equal to or less than the recording speed specified 
by the identifier. 



16. The information recording and reproducing device 
according to claim 13 or 14, 

wherein if the signal processing portion con- 
firms a plurality of identifiers from the information 

5 signal reproduced by the optical pickup from the re- 

cordable portion of the lead-in region of the infor- 
mation medium, then the rotation control portion 
controls the motor so as to correspond to any one 
<■ of the plurality of recording speeds specified by the 

10 plurality of identifiers, or so as to correspond to a 
recording speed that is less than the slowest record- 
ing speed of the plurality of recording speeds. 

17. The information recording and reproducing device 
according to claim 1 4, 

wherein if the signal processing portion can- 
not confirm an identifier from the information signal 
reproduced by the optical pickup from the recorda- 
ble portion of the lead-in region of the information 
medium, then the rotation control portion -controls 
the motor so as to correspond to a recording speed 
that is equal to or less than the slowest speed of the 
recording speeds specified by the identifier con- 
firmed from the information signal reproduced from 
25 the pit portion. 



15 



20 



30 



35 



40 



45 



50 



55 



15 



BNSDOCID: <£P 147TS0SA1 J_> 



EP 1 471 506 A1 



Lead-in 
region 



Data 
region 



Double speed 



Double speed 



Recordable 
portion 



Pit portion 



First 
^ recordable 
portion 



< 



> 



Second 
recordable 
portion 



FIG. 1 



*6 



3NSDOCID: «=€P 1471506A1_I_> 



EP 1 471 -506 A1 




BNSDOCID: <€P 1471506A1J_> 



EP 1 471 506 A1 



( start ) 







Detect identifier 
from pit portion 






Detect identifier 

from first 
recordable portion 






Confirm that 
recording speeds 
match 






Record 
information to 
data region 







S1 



-S2 



-S3 



S4 



FIG. 3 



16 



3NSDOCID: <EP 1471506A1J > 



EP 1 471 506 A1 



LeacHn 
region 



Data 
region 



Double speed 



Triple speed 



Pit portion 



Recordable 
portion 



FIG. 4 



19 



Bwcnnrm. ,cd i47i*n*%A1 t > 



EP 1 471 506 A1 



Start ^) 



Detect identifier 
from pit portion 



S11 



Detect identifier 
from first 
recordable portion 



S12 



S13 




No 



S14 



Set to recording 
speed specified 
by identifiers 



Record 
information to 
data region 



( E - d ) 



S16 



Set recording 
speed with 
algorithm 



SI 5 



FIG. 5 



20 



BNSDOCID: <€P_ 



_147lS06AtJ_> 



EP 1 471 506 A1 



Lead-in 
region 



Data 
region 



Double speed 



Triple speed 



Triple speed 



Quadruple 
speed 



Pit portion 



Recordable 
portion 



FIG. 6 



21 



EP 1 471 S06 A1 



LeaeHn 
region 



Data 
region 



Double speed 



A 6 



Triple speed 



Quadruple speed 



x5 speed 



Triple speed 



Quadruple speed 



Pit portion 



Recordable 
portion 



FIG. 7 



22 



3NSDOCID: <EP_ 



_1471S06A1J_> 



EP 1 471 506 A1 



Lead-in 
region 








Pit portion 


h Triple speed 




Recordable 
portion 


Data 
region 


r 





FIG. 8 



23 



EP 1 471 506 A1 



Lead-in 
region 



Data 
region 



Pit portion 



Double speed 



Triple speed 



Recordable 
portion 



FIG.9 



.24 



BMSDOCIO: <EP_ 



_147V506A1J_> 



€P 1 471 506 A1 



Lead—in 
region 



Double speed 



Triple speed 



Ik 



Triple speed 



Pit portion 



Data 
region 



Recordable 
portion 



FIG. 10 



25 



EP 1 471 506 A1 



Lead-in 
region 



Double speed 



Triple speed 



Double speed 



Pit portion 



Data 
region 



Recordable 
portion 



FIG. 1 1 



26 



EP 1 471 506 A1 



Lead-in 
region 



Data 
region 



Pit 
P 



Double speed 



12 



Triple speed 



Quadruple speed 



x5 speed 



Triple speed 



Triple speed 



Pit portion 



Recordable 
portion 



FIG. 1 2 



27 



8NSDOCID: <€P .147lS06A1J_> 



EP 1 471 506 A1 



Lead-in 
region 



Data 
region 



Lead-out 
region 



P 1 ^-v^ Double speed 



Triple speed 



14 



In 



P 1 5"\> Quadruple speed 



x5 speed 



Triple speed 



I 15 -~\-/ Triple speed 



Pit portion 



Recordable 
portion 



FIG. 1 3 



28 



1471606A1J_> 



EP 1 471 506 A1 



Identifier signal 


Recording speed mode 




0 


O 


0 


0 




No speed designated 




0 


0 


0 


1 




Single speed only 




O 


o 


1 


o 




Double sDeed onlv 




O 


o 


1 


1 




Double soeed or sincle soeed 




O 


1 


o 


o 




Triole soeed onlv 




0 


1 


o 


1 




Triole soeed or single soeed 




! 0 


1 


1 


0 




Triole soeed or double soeed 




r\ 
\J 


1 
I 


i 

1 


1 

1 




TrJn!»» QnppH or rlnuKIp cdppH nr ^tnfHe fiDCfid 






o 


o 


0 




Quadruple speed only 






0 


o I 


1 




; Quadruple speed or single speed \ 






o 


1 


0 




Quadruple speed or double speed 






o 


1 


1 




Quadruple speed or double speed or single speed 






1 


o 


o 




Quadruple speed or triple speed 






1 


0 


1 




Quadruple speed or triple speed or single speed 






1 


1 


0 




Quadruple speed or triple speed or double speed 






1 


1 


1 




: All speeds quadruple speed and less 



FIG. 14 



_1471S06A1_I_> 



59 



I- 



EP1 471 506 A1 



Double speed 



Pit portion 



Lead-in 
region 



Recordable 
portion 



Data 
region 



FIG. 15 



30 



BNSDOCID: <€P l47r506Al_l > 



EP 1 471 506 A1 



INTERNATIONAL SEARCH REPORT 



International application No. 

PCT/JP03/00869 



A. CLASSIFICATION OF SUBJECT MATTER 

Int. CI 7 G11B7/0045, 7/24, 20/12 



According to International Patent Classification (IPC) ot to both national classification and IPC 



B. FIELDS SEARCHED 



Minimum documentation searched (classification system followed by classification symbols) 

int. CI 7 G11B7/00-7/013, 7/24, 7/30, 20/12, 27/00-27/08 



Documentation searched other than minimum documentation to the extent thai such documents are included in the fields searched 
Jitsuyo Shinan Koho 1922-1996 Toroku Jitsuyo Shinan Koho 1994-2003 

Kokai Jitsuyo Shinan Koho 1971-2003 Jitsuyo Shinan Toroku Koho 1996-2003 



Electronic data base consulted during the international search (name of data base and where practicable, search terms used) 



C. DOCUMENTS CONSIDERED TO BE RELEVANT 



Category* 



Citation of document, with indication, where appropriate, of the relevant passages 



Relevant to claim No. 



X 
Y 



JP 2000-113458 A (Yamaha Corp.)/ 
21 April, 2000 (21.04.00), 
Par. Nos. [0006], [0009] 
(Family: none) 

JP 61-296576 A (Ricoh Co., Ltd.), 

27 December, 1986 (27.12.86), 

Page 3, upper right column, J lines 5 to 11 

(Family: none) 

JP 63-220482 A (Toshiba Corp.), 

13 September, 1988 (13.09.88), 

Page 2, lower left column, lines 11, 12 

& EP 282036 Al 4 US 4937804 A 



1,2 
3-13,15,16 



3-11,13,25, 
16 



3-11,13,15, 
16 



fx] Further documents are listed in Ibe continuation of Box C. See patent family annex. 



* Special categories of cited doc umcnts: 

"A" document defining the general slate of the an which is not 

considered to be of particular relevance 
"R" earlier document bul published on or after the international filing 

dale 

"L** document which may throw doubts on priority ciaim(s) or which is 
cited to establish the publication date of another citation or other 
special reason (as specified) 

"Cf document referring 10 an oral disclosure, use. exhibition or other 
means 

*V document published prior to the international filing date but later 
than the priority date claimed 



later document published alter the international filing date or 
priority date and not in conflict with the application bat cited to 
understand the principle or theory underlying the invention 
document of particular relevance; the claimed invention cannot be 
considered novel or cannot be considered to involve an inventive 
step when the document is taken alone 

document of particular relevance; the claimed invention cannot be 
considered to involve an inventive step when the document is 
combined with one or more othet such documents, such 
combination being obvious to a person skilled in the an 
document member of the same patent family 



Date of the actual completion of the international search 
16 May, 2003 (16.05.03) 



Date of mailing of the international search report 
27 May, 2003 (27.05.03) 



Name and mailing address of the ISA/ 

Japanese Patent Office 

Facsimile No. 



Authorized officer 
Telephone No. 



Form PCT/lSA/2 10 (second sheet) (July I99B) 



31 



.1471S06A1_I_> 



€P 1 471 506 A1 



INTERNATIONAL SEARCH REPORT 



Internationa} application No. 

PCT/JP03/00869 



C (Continuation). DOCUMENTS CONSIDERED TO BE RELEVANT 



Category* 



Citation of document, with indication, where appropriate, of the relevant passages 



Relevant to claim No. 



JP 2-246053 A (Fujitsu Ltd.), 
01 October , 1990 (01.10.90), 

Page 2, lower left column, line 14 to lower right 
column, line 2 
(Family: none) 

Microfilm of the specification and drawings annexed 
to the request of Japanese Utility Model Application 
No. 048838/1990 (Laid-open No. 012159/1992) 

(Ricoh Co. , Ltd. ) , 

31 January, 1992 (31.01.92), 

Page 5, lines 14 to 16 

( Fami 1 y : none ) 

JP 4-176058 A (Matsushita Graphic Communication 

Systems, Inc. ) , 

23 June, 1992 (23.06.92), 

Page 3, upper right column, lines 15 to 17 
& US 5241531 A 

JP 9-128301 A (Sharp Corp.), 
16 May, 1997 (16.05.97), 
Par. Nos. [0024], [0029] 
(Family: none) 

JP 9-198846 A (Nikon Corp.), 
31 July, 1997 (31.07.97), 
Par. No. [0020] 
(Family: none) 

JP 2000-082276 A (Toshiba Corp., Toshiba A.V.E. 

Kabushiki Kaisha) , 

21 March, 2000 (21.03.00), 

(Family: none) 



3-11,13,15, 
16 



3-11,13,15, 
16 



3-11,13,15, 
16 



12 



12 



12 



Form PCT/1SA/210 (continuation of second sheet) (July J 998) 



32 



3NSDOCID: <EP 1471506A1 J_> 



EP 1 471 506 A1 



INTERNATIONAL SEARCH REPORT 



Internationa] appl ication No. 

PCT/JP03/008-69 



Box I Observations where certain claims were found unsearchable (Continuation of item 2 of first sheet) 



This international search report has not been established in respect of certain claims under Article I7(2)(a) for the following 
I. Q Claims Nos.: 

because they relate to subject matter not required to be searched by this Authority, namely: 



[~-] Claims Nos.: 

because they relate to parts of the international application that do not comply with the prescribed requirements to such an 
extent that no meaningful international search can be carried out, specifically: 



3. [x] Claims Nos.: 14, 17 

because they are dependent claims and are not drafted in accordance with the second and third sentences of Rule 6.4(a). 



Box II Observations where unity of invention is lackin g (Continuation of item 3 of first sheet) 

This International Searching Authority found multiple inventions in this internationaJ application, as follows: 

The inventions of claims 1 and 2 are not novel since they are disclosed 
in JP 2000-113458. Accordingly, claims 1 and 2 have no special technical 
feature. Claims 3-9, 11-13, 15, 16, 10 try to achieve another object by 
adding further technical limitation. Consequently, claims 1, 2 and claims 
3-9, 11-13, 15, 16, 10 do not satisfy the requirement of unity of invention. 

Therefore, the present application includes the following three groups of 
inventions : 
(continued to extra sheet) 

1 * Q aU re< * uircd ad < ntional search fees were timely paid by the applicant, this international search report covers all searchable 
claims. 

2. QTJ As all searchable claims could be searched without effort justifying an additional fee, this Authority did not invite payment 
of any additional fee. 

3 □ As only some of the required additional search fees were timely paid by the applicant, this international search report covers 
only those claims for which fees were paid, specifically claims Nos.: 



4. Q Mo required additional search fees were timely paid by the applicant. Consequently, this international search report is 
restricted to the invention first mentioned in the claims; it is covered by claims Nos.: 



Remark on Protest The additional search fees were accompanied by the applicant's protest. 

| ] No protest accompanied the payment of additional search fees. 



Form PCT/ISA/210 (continuation of first sheet (1)) (July 1998) 



33 



RNRrw.m' <PP 147VS06A1 I > 



1 471 506 A1 



INTERNATIONAL SEARCH REPORT 



International application No. 

PCT/JP03/008'69 



Continuation of Box No. II of continuation of first sheet(l) 

- claims 1, 2 

- claims 3-9, 11-13, 15, 16 

- claim 10 

and does not satisfy the requirement of unity of invention. 



Form PCT/1SA/2 10 (extra sheet) (July 1998) 



34 



3NSDCCIO: <€P 1471506A1 J_> 



This Page is Inserted by IFW Indexing and Scanning 
Operations and is not part of the Official Record 



Defective images within this document are accurate representations of the original 
documents submitted by the applicant. 

Defects in the images include but are not limited to the items checked: 

□ BLACK BORDERS 

□ IMAGE CUT OFF AT TOP, BOTTOM OR SIDES 



□ BLURRED OR ILLEGIBLE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 

□ COLOR OR BLACK AND WHITE PHOTOGRAPHS 

□ GRAY SCALE DOCUMENTS 

□ LINES OR MARKS ON ORIGINAL DOCUMENT 

□ REFERENCE^) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: 

IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 



BEST AVAILABLE IMAGES 




ADED TEXT OR DRAWING 



